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Analytical vs Numerical Validation
For first few bifurcations shown here. Previously
validated experimentally on airway phantom.
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Project Background Multiscale Fractal Airway Models

Modeling pulmonary poroviscoelastic properties and ; | 23 10~
resulting acoustic response can assist in diagnhostics YN ' | 25

Acoustic technigues potentially circumvent issues related to YReNE A e
application of conventional imaging methods to lungs eV R A ’ iy 29

Noninvasive Acoustic Diagnostic Tools:
« Auscultation w/ computational analysis
- Affordable/ rapid implementation
- Long history of use (Stethoscope)
Dynamic Elastography - Emerging
methods

- Great potential for diagnosis/monitoring ir'jsupfngohuggd'\ﬂezsrdal:irci)r;lgl
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Multiscale Acoustic Maps
Airway Insonification @200Hz, Healthy (87 s to compute)
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Project Motivation
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Decreasing characteristic dimensions in meters
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In the United States lung disease, excluding cancer,
resulted in more than 234,000 or 9% of all deaths in 2010
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Poor diagnostic sensitivity and

specificity underlie the reason that lung
cancer remains the leading cause of ZB AL
cancer death in the United States and b0

ST 8 (a) OI' an (b) How were the models created?
the world for both men and women iy ST A s v

Thereis 2 4 step process
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Initial diagnosis and serial monitoring of response to 7 | g, S
treatment of lung diseases would benefit from improved e i . ® o, s
precision in noninvasively quantifying location and severity " e il

of mechanical changes using acoustic technigques

Project Methods
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Tissue

Lung Parenchyma

Analytical solution in MATLAB was performed via
. . . 1cm(102m]-1oppm(10_4m) S5
1D branching waveguide and compared against FE s i Ref
. . . . . Airway IS coupied via FEA 10 : . i d v
simulation in COMSOL in coupled acoustic- parsechyma y s s i O ererences
' N = . :' E : \.‘.r

structure mUItlphySICS model Financial Support from NIH grant #EB012142

' ; ; ' ' Multiscale Audible Human Project. O, = W .~/ oo
A/rway geometry ,DI’OVIdEd by C-L Lin Of the UnlverSIty Of IOWG/ (a) Three spatial scales and gheir T 4 . IHirsch et al. (2013) Magnetic Resonance in Medicine, 69:667-674.

supported by NIH Grants RO1-HL094315 and U01-HL114494 interaction. (b) Airway generation process. T  htps: fww.nih govinevs-events/nih-research-matersinoninvasive-strategies-

lung-cancer-testing Lab website QR code




